O rganisms belonging to the Burkholderia cepacia complex can cause life threatening infections in patients with cystic fibrosis (CF). 1 2 Although B cepacia complex organisms only infect a relatively small proportion of these patients, they have a significant impact on survival and numerous reports have provided evidence for patient to patient spread and nosocomial transmission. 3 Isolates belonging to all nine B cepacia complex species have been recovered from the sputum of patients with CF, but recent large scale surveys in several countries 4 have shown that, although there are national differences, most patients are infected with B cenocepacia (formerly known as B cepacia genomovar III). 5 Several widespread B cenocepacia strains have been described, including ET12 6 and PHDC. 7 While isolates belonging to the transatlantic ET12 clone infect many patients in Canada and the UK, isolates belonging to the PHDC clone (this designation is based on the two cities in the USA where the strain was first reported as an infecting organism in patients with CF 7 ) appear to be dominant among CF patients in the mid-Atlantic region of the USA. Subsequent molecular epidemiological studies have shown that B cenocepacia strain PHDC can also be found in agricultural soil in New York State 8 and is much more commonly found in CF patients in the USA than was initially appreciated. 9 In the present study we compared B cenocepacia isolates recovered from CF patients receiving care in several European countries and strains isolated from other clinical samples and the environment with PHDC reference isolates.
METHODS
The Laboratory of Microbiology at Ghent University (Belgium) has a large collection of B cenocepacia isolates, including a substantial number from CF patients receiving care in several European countries, Canada, and the USA. These were sent by referring clinical microbiology laboratories to confirm identification or were exchanged with other researchers in the framework of collaborative studies on the biodiversity of B cepacia complex isolates. This collection included 14 previously characterised PHDC isolates that were deposited in the US B cepacia Research Laboratory and Repository (Ann Arbor, Michigan). Strains were grown aerobically on tryptic soy agar (Oxoid CM131) and incubated at 37˚C. All isolates were identified in the course of several polyphasic taxonomic studies. 10 DNA from each isolate was prepared as described previously. 11 The PCR assay for the detection of insertion sequence IS1363 (specific for B cenocepacia strains ET12 and PHDC) was performed as described previously. 9 Isolate genotyping by means of randomly amplified polymorphic DNA typing (RAPD), rep-PCR using the BOX-A1R primer (BOX-PCR) and numerical analysis were performed as described previously.
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RESULTS
We investigated a large number of B cenocepacia isolates recovered from European CF patients and other clinical sources, as well as a large and diverse collection of isolates representing established outbreak strains. Of the total number of 796 isolates investigated, 178 gave a positive result in the IS1363-PCR assay, indicating that they most likely either belong to B cenocepacia strain ET12 or to B cenocepacia strain PHDC. 9 Molecular typing of these isolates using RAPD fingerprinting identified multiple groups, including a group of 33 isolates containing all 14 PHDC reference isolates and 19 European isolates (data not shown). We have previously shown that RAPD fingerprinting, although a rapid and valuable tool in small scale epidemiological studies, is not always sufficiently reproducible to allow reliable comparisons across a larger number of assays. 11 We therefore re-examined the group of isolates with DNA profiles resembling PHDC using BOX-PCR fingerprinting, a method more suitable for large scale epidemiological studies. 11 The European B cenocepacia isolates showed BOX-PCR fingerprint patterns that were very similar to PHDC reference isolates (similarity .77%, fig 1) . Of these 19 European PHDC isolates, seven were isolated from CF patients receiving care in France while 11 were recovered from CF patients receiving care in four different Italian CF centres (which were geographically separated). Both groups of isolates were obtained in the course of recent national surveillance studies (P Vandamme, unpublished data). 12 The remaining isolate was recovered from the urine of a child in the UK in 1964. 13 All isolates were recovered from different patients.
DISCUSSION
To date, the best studied B cepacia complex strain is B cenocepacia strain ET12. This strain was found to be predominant among CF patients in Canada and supposedly spread to the UK by patient to patient transmission at CF summer camps. 6 14 Few other strains infecting large numbers of patients attending more than one or a few centres have been described, but these appear to be geographically more restricted. 12 15 Our data indicate that strain PHDC represents a second transatlantic B cenocepacia clone. To our knowledge, the isolate recovered from urine in the UK in 1964 represents the oldest identified PHDC isolate. The identification of PHDC isolates in clinical samples obtained in different hospitals located in different cities in three different countries in Europe (some cities are located almost 3000 km apart) over a time span of nearly four decades again confirms that this clone is much more widespread than previously appreciated. 9 The introduction of infection control measures (including segregation of infected patients) has drastically reduced, but not eliminated, person to person transmission of B cepacia complex organisms, suggesting that new infections may be caused by organisms acquired from the environment. So far, B cenocepacia strain PHDC has been recovered from agricultural soil in the USA; 8 whether it also can be found in soil in Europe requires further study. It seems unlikely that the epidemiology of PHDC can be explained by patient to patient transmission alone. Its presence in CF patients in Western and Southern Europe and North America suggests acquisition from the environment on a number of occasions, possibly followed by local dissemination by patient to patient contact. A role for inter-patient spread has been shown by previous epidemiological studies. 7 9 It should be clear that more work is required to obtain a comprehensive picture of the worldwide epidemiology of B cenocepacia strain PHDC. As detailed epidemiological data were not available for the isolates included in the present study, the epidemiology of this clone needs to be investigated in more detail in future studies.
The present study again highlights the utility of various genotyping methods for B cepacia complex organisms. Although RAPD fingerprinting is easy to perform, its reproducibility can be rather low which may render the interpretation of RAPD pattern differences cumbersome.
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BOX-PCR, although somewhat more time consuming, has the advantage of being more reproducible, thus allowing it to be used in global epidemiological investigations involving large numbers of isolates collected over a longer time frame and a wider geographical area. 11 We have previously shown that results obtained with BOX-PCR are generally in good agreement with those obtained with macrorestriction digests followed by PFGE. 11 However, PFGE is more time consuming and more expensive than BOX-PCR and, for answering global epidemiological questions (especially those involving larger number of isolates), BOX-PCR might be considered the typing method of choice. 11 We were able rapidly to screen a large collection of European B cenocepacia isolates and to identify reliably isolates that belonged to the PHDC lineage using a combination of two rapid and inexpensive typing methods. 
